Abstract. The paper formulated engineering and physical mathematical model for aerothermodynamics hypersonic flight vehicle (HFV) in laminar and turbulent boundary layers (model designed for an approximate estimate of the convective heat flow in the range of speeds M = 6-28, and height H = 20-80 km). 2D versions of calculations of convective heat flows for bodies of simple geometric forms (individual elements of the design HFV) are presented.
Introduction
Development of the new aircrafts requires fundamental, experimental, theoretical and computational research and analysis of the aerodynamic characteristics, mass heat processes and flow characteristics of air breathing engine -the hypersonic rocket engine [1] [2] [3] [4] . Experimental researches are expensive, in many cases modeling of physical and chemistry processes in the ground conditions accompanied with flying of hypersonic aircrafts in Earth's atmosphere is fundamentally impossible. In this case it is expedient to determine aerodynamics characteristics using theoretical and computational methods.
During HRE development lots of problems occur. Two of them we will distinguish: calculation of viscous tangential tensions and friction coefficient C f on the surface of the streamlined body; calculation of convective heat flux , w q  to the surface of the streamlined body.
It should be considered that the changes in the chemical composition of gas occur while aircraft moving in Earth's atmosphere with hypersonic velocities in shock and boundary (dynamic and heat) layers formed around HFV.
One of the ways to simplify the system of boundary layer equations, i.e. evaluation of heat flows and friction coefficient C f , is the transition from the differential equations for a single particle calculation in a gas environment to satisfaction these equations in average by thickness of boundary layer. For heat flow assessment it is supposed that boundary layer can be determined using local similarity, it means that for boundary layer of the complex form surface creates an analogy with less complex form body, for example plates or cones (so called effective length method).
The purpose of this paper is to formulate of simplified method of convective heat flows for simple spatial form bodies. Wherein we should admit that heat flow computation is followed by external non viscous flow around surface of the streamlined body computation. ). In that case the model of thin border layer is acceptable. Also it should be mentioned that the given method can be applied in flew areas with small pressure gradient along the line of the flow and without any gap zones. 
As a result the heat irradiation coefficient in critical point is inversely proportional to square root R (proportional to 0,2 R in case of turbulent flow) from the dulling radius R. Therefore, at high flight speeds and high braking temperatures with decreasing radius of blunting R the critical point values sharply increase convective and radiative fluxes.
Let's consider the application of effective length method in a point with Cartesian coordinate x* for body rotation case with radius R(x*) (figure 2). l* is the arc's length that forms from the beginning till the pending point. We consider that the heat border layer with thickness δ T is formed in the point (x*, R). The effective length eff x is called a length of a flat plate that covered with the same border layer as on the length l* of the considered body (figure 2) with the same options during the external flow. For the axisymmetric case, the effective length eff x will be the length of a cylinder with radius R.
Figure 2.
Scheme for the definition of the boundary layer characteristics by local similarity method.
For computing the heat and mass transfer of the classic bodies (plate, cylinder, cone, sphere and etc.) with gas flow which main parameters are variable with its length we use effective length method l*.
According to this method (for laminar flow) effective length eff x is determined by the ratio [7, 8] : 
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Coefficient K is the compressibility factor: 
Pr r  is the coefficient of the temperature recovery, and heat transfer by convection can be determined by the formula: 
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Using assumptions from work [8, 9] , Stanton number , is agrees with experimental data [9] .
If the gas consists of atoms then specific heat capacity (on mass unit) is (in that case there are only three degrees of freedom for translation motion): ( 2 2 i  ), and one vibrational degree of freedom
The vibrational motion of a polyatomic molecule is much more complicated than the vibrational motion of a diatomic molecule: the number of vibrational degrees of freedom is 3 6 n  for nonlinear polyatomic molecules and 3 5 n  for linear polyatomic molecules. If the gas temperature is much higher than the characteristic temperature then вр, 
